To investigate the genotypes of Acinetobacter calcoaceticus-baumannii, 100 strains of Acinetobacter calcoaceticus-baumannii collected from a clinical setting were analyzed by random amplified polymorphic DNA (RAPD) technique. DNA Fingerprints of these strains generated were extracted by image segmentation. To obtain optimal multilevel thresholds of image segmentation, an artificial immune network for fast fuzzy clustering was used. Experimental results indicated that the RAPD fingerprints of these strains were classified into 17 described genomic species. Among them, there are two major species A with 35 strains (35.7%) and D with 22 strains (22.4%), respectively.
INTRODUCTION
In recent years, Acinetobacter baumannii has emerged as an important cause of hospital-acquired pneumonia, especially in patients with severe underlying diseases, or on ventilatory support in intensive care units [1, 2] . By using DNA-DNA hybridization, the genus acinetobacter comprises of at least 18 genomic species, of which 7 have been named as A. calcoaceticus, A. haemolyticus, A. baumannii, A. junii, A. johnsonii, A. lwoffii, and A. radioresistens [3] . One of the most prevalent hospital-acquired infections is the so-called Acinetobacter calcoaceticus-baumannii containing the closely related glucose-oxidizing named species, A. calcoaceticus, and A. baumannii. Of them, A. baumannii is the most frequent cause of nosocomial infection. However, typing and differentiation of the genomic species of A. calcoaceticus and A. baumannii is hard to be done with VITEK 32 microbial automatic analyzer. In order to typing genomic species of the Acinetobacter calcoaceticus-baumannii in local clinical areas, genotyping of strains should be investigated. Many techniques have been used, such as pulsed-field gel electrophoresis (PFGE) [4] , repetitive extra genic palindromic polymerase chain reaction (REP-PCR) [5] , and random amplified polymorphic DNA (RAPD) [6, 7] . The RAPD technology original proposed by Williams J. G. [8] has been reported as the most frequently used tool for discrimination between species and, to some extent, also between strains. In contrast to conventional target-specific PCR, the RAPD analysis utilizes low stringency PCR amplification with single primer of arbitrary sequence to generate strain-specific arrays of anonymous DNA fragments. DNA fingerprint composed of fragments is visualized following electrophoresis and reflect genetic relatedness. In addition, the recent image segmentation technology is available to extract fingerprints obtained from the RAPD images.
The aim of this work was to apply RAPD technique for typing strains of Acinetobacter calcoaceticus-baumannii collected from the fourth people's hospital and the third people's hospital of Wuxi, China. Fingerprints of strains were acquired and extracted by thresholding based image segmentation. The multilevel thresholds were optimized by an artificial immune network for Image Segmentation (AINIS). The outline of this paper was as follows. Section 2 introduces the materials and methods of experiments. Results and discussion are presented in Section 3. Conclusions are given in Section 4.
MATERIALS AND METHODS

Bacterial Strains
Between January 2007 and October 2008, 55 strains of Acinetobacter calcoaceticus-baumannii were collected from the fourth people's hospital of Wuxi, China, and 45 strains from the third people's hospital of Wuxi, China. Each strain was obtained from a different patient. These strains from clinical specimens were identified using the VITEK 32 system (BioMerieux, France).
A Simplified RAPD
The RAPD technique was applied to detect genus of Acinetobacter calcoaceticus-baumannii strains. As an extension to the variety of existing techniques using polymorphic DNA markers, the RAPD technique is used to
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Classifying Genotypes of Acinetobacter Calcoaceticus-Baumannii by Random Amplified Polymorphic DNA assess kinship relationships, analyze mixed genome samples, and create specific probes [9] . The most accurate approach for the identification was not available in many routinely diagnostic laboratories, except for some specialised reference laboratories. So in our study, as a commonly laboratory, we choose simplified RAPD technique that is the extraction of genomic DNA and the PCR reaction mixtures were come from kit. The technique is rapid and easy to operate. Primers used in this amplification were:: Primer 1, 5'-ACCGTGGGTG -3' [10] ; Primer 2 5'-AAGAGCCCGT-3' [11] . The PCR system (25 µl) was composed of 0.5 µl dNTPs(10 mM each), 0.2 µl Taq polymerase, 2.5 µl 10 × reaction buffer(including 2.5 µl MgCl2(15 mM)), 1 µl 25 mM MgCl2, 2 µl 10 uM primer and 2 µl DNA template. Parameters for PCR were predenaturation at 94°C for 4 min, followed by 35 cycles of 94°C for 40 s, 40°C for 40 s, 65°C for 2 min, followed by an final extension at 72°C for 10 min. The 5 ul PCR reaction products and 1 ul 0.25% bromphenol blue were analyzed after electrophoresis in 1% agarose (BRL) gels for 40 min at 80 V. The gels were photographed with UV Gel Analyzer.
AINIS: An Artificial Immune Network for Image Segmentation
Image segmentation is considered as an important basic operation for meaningful analysis and interpretation of acquired images, which is useful in extracting objects of interest from an acquired image by segregating them from the rest of the scene. Traditional image segmentation methods include thresholding, edge detection, region tracking, etc. [12] . Gray-level histogram based thresholding method has been considered as an efficient tool for development of image segmentation [13] , [14] . When we try to achieve segmentation by employing multilevel thresholds, the image segmentation problem becomes an optimization problem, where optimal thresholds are set so as to allocate pixels with gray levels into a specified range defined by thresholds. Usually it is not simple to determine exact locations of distinct valleys in a multimodal histogram of an image. Several algorithms have so far been proposed in literatures that have addressed the issue of multilevel thresholding with the help of fuzzy c-means clustering method (FCM) [15] , [16] . However, FCM, is a local optimization algorithm, a random selection of initial value may lead to crisp premise fuzzy set. In this paper, an Artificial Immune Network for Image Segmentation named as AINIS to obtain global optimal thresholds is used.
The artificial immune system [17] is a novel soft computing paradigm, which simulates powerful abilities of biological immune systems in mutual action to defend against pathogenic organisms. The artificial immune network has been used to obtain global optimal parameters of pharmacokinetics [18 ] , and optimal clusters of fuzzy clustering [19] .
In the context of fuzzy clustering to optimize thresholds for gray-level histogram based thresholding method, K-level thresholds are represented as clusters . The histogram of the image is represented as . The objective function of image segmentation can be presented as eq. (1), where H( j) is the number of pixels in the image with gray value j, L is the largest gray value. The membership u ij are denoted in eq. (2), which indicates the possibility of pixels with gray value j to be assigned to the threshold c i . 
Classifying Genotypes of Acinetobacter Calcoaceticus-Baumannii by Random Amplified Polymorphic DNA distance between cells is calculated by Euclidean distance. Finally, a certain part of memory cells with lower fitness are updated dynamically to generate a new generation of the artificial immune network. After many times of generations, memory cell with the highest fitness is obtained and decoded into the optimal multilevel thresholds.
RESULTS AND DISCUSSION
100 Strains of Acinetobacter Calcoaceticus-Baumannii were amplified with primer 1 (5'-ACCGTGGGTG -3') and primer 2 (5'-AAGAGCCCGT-3') separately. 98 fingerprints were obtained with primer 2. However, fingerprints have not been obtained with primer 1. Ye et al reported that with rod winding method for extraction template DNA, fingerprints with primer 2 were obtained in the RAPD experiments [10] . As a result, amplification with primer 2 is easy to operate in common laboratory to obtain fingerprints of Acinetobacter Calcoaceticus-Baumannii.
In the second process, the AINIS algorithm for image segmentation is implemented and used to extract fingerprints from the RAPD images. Pixels with higher gray values represent DNA fingerprints. 3-level thresholds of images were optimized to classify pixels into three groups. For each image, pixels classified to the cluster with the lowest gray values were recognized as background and omitted from the image. Pixels with higher gray values are denoted as fingerprints. To enhance fingerprints, gray values of them were decreased according to which cluster it belong to. Fig. 1 is an artificial image where variety of original fingerprints were composite together. Lanes Marker is molecular size marker. Characters under each lane correspond to the name of species. After image segmentation, these fingerprints were composite again. Compared with Fig. 1 , fingerprints were easy to be detected. Fig. 2 gave an overview of all of the species observed. It was concluded that obtained 
CONCLUSION
DNA fingerprinting is so essential to behavioural ecology and population biology that it would be highly unfortunate to have its application limited to a few specialized laboratories rather than to the broad community working in these fields. In this paper, the genotypes of Acinetobacter calcoaceticusbaumannii were investigate with RAPD technique and classified with the aid of image segmentation. Experimental results indicated that amplified with primer 2 ((5'-AAGAGCCCGT-3'), the fingerprints of Acinetobacter Calcoaceticus-Baumannii can almost be detected in common laboratory and operate in a easier way. Further more, the AINIS artificial immune network is capable of image segmentation. Multilevel thresholds of image segmentation can be optimized and used to classify fingerprints images. Strains of Acinetobacter calcoaceticusbaumannii were classified into 17 genomic species. Among them, 11 species have higher relatedness. The main types in local hospital were species A and D. 
